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CLAIMS 



[Claim(s)] 

1 . Flow of Fluid — Warming ~ Assembly for Putting on Heat Contact Condition with Equipment — it is — 
this — Warming — Equipment It has the heated mandril of ** length which has the outside surface of the 
almost smooth truncated-cone configuration which specifies a center shaft. This mandril The slot on radial is 
specified in the lower part of this mandril, and it is this assembly. : It is the outside limit object fitted so that 
it might be attached in a part of [ at least ] surroundings of the die length of this mandril in sliding. This limit 
object has two edges and internal surfaces, and this internal surface specifies a major axis. The boundary of 
the path for the flow of the fluid with which this internal surface of this mandril and the outside surface of 
this mandril pass along this assembly is formed. A slot and this limit object radial [ this ] form the boundary 
of the inlet-port manifold section of this path. The outside limit object with which this inlet-port manifold is 
located near one edge of this assembly; it reaches. The 1st means for drawing the flow in the inlet port of a 
fluid along with this inlet-port manifold in the inside of this inlet-port manifold Assembly which it had. 

2. Include Inlet Port, Outlet, and Two Side Attachment Walls that Paste Up Mutually, and Form Said Path 
and Seal. It is an assembly containing a bag for sterilization according to claim 1, and this bag is attached in 
said limit object, and is arranged almost along with said internal surface. This internal surface When this 
limit object is arranged around said mandril, and a fluid flows through this path, this internal surface and this 
outside surface of this mandril The assembly currently fabricated so that the almost uniform gap of this side 
attachment wall may be supported without binding tight in the direction of a major axis covering a part of 
die length [ at least ] of this path in accordance with this mandril, and forming a point in it. 

3. It is Assembly Containing Bag for Sterilization Including Inlet Port, Outlet, and Two Side Attachment 
Walls According to Claim 1. The path where this side attachment wall of each other was pasted up, and it 
was sealed from this inlet port for a fluid to this outlet is formed. This bag is an assembly mostly arranged in 
this internal surface so that it may be attached in said outside limit object, this inlet port may be located near 
the end of this limit object and this outlet may be located near the other end of this limit object. 

4. assembly according to claim 3 currently fabricate so that this limit object be arrange for said internal 
surface of said limit object around said mandril , and almost uniform gap of said side attachment wall may 
be maintain , without this internal surface and this outside surface of this mandril bind tight covering the 
great portion of die length of said path , and form point if fluid flow from said inlet port to said outlet . 

5. Assembly according to claim 1 with which said limit object migrates to said the greater part of surface 
field of said mandril, and fluid is fabricated so that it may flow in sheet-like configuration where it is not 
mostly blocked in said path from said inlet-port manifold along with die length of this mandril. 

6. Assembly according to claim 1 constituted so that said means which the 1st draws may draw mostly 
inflow of blood to said inlet-port manifold perpendicularly to major axis which is tangential direction and is 
specified with this mandril to said outside surface of said mandril. 

7. Assembly according to claim 1 with which said means which the 1st draws contains bracket attached in 
said limit object. 

8. Assembly according to claim 1 said whose internal surface is configuration of truncated cone mostly. 

9. Assembly according to claim 1 constituted so that said assembly may have consistency on said mandril 
and may arrange this assembly to desired relative position. 

1 0. Equipment according to claim 1 with which said assembly includes the means for having consistency on 
said mandril and securing a desired relative position attached in said limit object. 

1 1 . The assembly according to claim 1 with which said limit object contains rigid shell. 

12. The assembly according to claim 1 constituted [ if said assembly is arranged to this mandril in a desired 
location, ] so that said assembly and said outside surface of said mandril may form the sheet-like 
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configuration where the flow of a fluid is not mostly blocked over most surface fields of this mandril when a 
fluid flows through said path, and this path may be formed. 

13. The assembly according to claim 12 said whose path is almost fixed thickness. 

14. the assembly according to claim 1 constituted so that said limit object may form the mating standoff of 
said inlet port of said path, and said outlet arranged mostly in near, and this mating standoff may be adjusted 
on said mandril, and this path may become the thickness of about 1 law around this mandril in a hoop 
direction, and this limit object may be arranged in the location of a desired include angle to this mandril. 

15. The assembly according to claim 1 with which said mandril specifies a 2nd radial slot, said limit object 
and slot on radial specify the boundary of the outlet manifold section of said path, and said assembly 
includes the 2nd means for drawing the flow of the fluid from this outlet manifold in this outlet manifold 
and the direction which aligns mostly. 

16. Equipment according to claim 15 with which said assembly includes the flexible side attachment wall 
which forms the wall for said path. 

17. Equipment according to claim 16 with which said assembly contains the bag which forms said path in 
the state of seal. 

18. Said limit object is an assembly according to claim 16 which is rigid shell. 

19. The assembly according to claim 15 constituted so that said means which the 2nd draws may draw 
runoff of the blood from said outlet manifold perpendicularly mostly to the major axis which is a tangential 
direction and is specified with this mandril to said outside surface of said mandril. 

20. Flow of Fluid — Warming — Assembly for Putting on Equipment and Heat Contact Condition — it is ~ 
this ~ Warming — Equipment It has the heated mandril of ** length which has the outside surface of the 
almost smooth truncated-cone configuration which specifies a center shaft. This mandril A 2nd radial slot is 
specified in the lower part of this mandril in a 1 st radial slot and the upper part of this mandril. This 
assembly: It is the outside limit object fitted so that it might be attached in a part of [ at least ] surroundings 
of the die length of this mandril in sliding. This limit object has two edges and internal surfaces, and this 
internal surface specifies a major axis. The boundary of the path for the flow of the fluid with which this 
internal surface and the outside surface of this mandril pass along this assembly is formed. A slot and a limit 
object 1 st radial [ this ] form the boundary of the inlet-port manifold section of this path, outside limit 
object; which this inlet-port manifold has near the end of this assembly — and — the flow in the inlet port of 
a fluid — the inside of this inlet-port manifold — and the 1 st means for leading along with this inlet-port 
manifold — having — ; — and — This limit object and a 2nd radial slot specify the boundary of the outlet 
manifold section of this path. And the assembly equipped with the 2nd means for drawing the flow of the 
fluid from this outlet manifold in this outlet manifold and the direction which aligns mostly. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

blood — warming — equipment Background of invention this invention — general — a fluid — warming — 
some equipments are formed and it is related with the assembly which offers the path where it was sealed 
for the flow of the fluid which passes along equipment. It is related with such an assembly for the equipment 
which warms a fluid outside an intestinal tract like whole blood in more detail under the temperature 
conditions by which it was controlled for blood-transfusion treatment etc. 

Generally, since the quality of blood is saved over a long period of time, whole blood is kept under 
refrigeration conditions with a temperature of about 4 degrees C. When pouring blood into a patient, it is 
required to warm blood at about 37 degrees C which is human being's temperature, and to avoid the risk of 
contraction of possibility of causing the shape of a hypothermy, the ventricular fibrillation accompanying 
this, and the heart, on the other hand, warming — if the temperature of blood is raised too much in a process, 
deterioration will be solidified or carried out and blood will be obtained. 

In much surgical management, in order to use it during treatment, blood volume to be warmed may be 
changed sharply. Since it cannot restrict that all the warmed blood is used, consequently the recooling 
warehouse of the blood generally cannot be carried out when warming sufficient blood volume to all the 
conditions of being predicted, the blood of an excess becomes useless. Moreover, time amount required to 
warm a lot of blood for blood transfusion in the case of the victim of accident or other emergency can 
become a serious factor. 

In order to heat a lot of blood, blood may be warmed when flowing into a patient from a storage assembly. 
However, the required rate of flow changes with many surgical conditions and procedures. The rate of flow 
of blood may actually be substantially changed also in the same surgical management. For example, if a 
patient bleeds suddenly during treatment, the blood style to a patient must be increased rapidly. If bleeding 
stops, a blood style may be reduced rapidly. 

Therefore, it is desirable to be able for the rate of flow to warm a fluid like the blood changed substantially 
controllable, and to send a patient a fluid at the temperature of an almost fixed request, furthermore, the case 
where upper limit temperature is in a fluid — a fluid — overheating — and it should heat, without carrying out 
deterioration. 

Furthermore, it is desirable to offer the equipment which has the control system which actuation does not 
become complicated too much and can heat a fluid to accuracy to desired outlet temperature. 
Moreover, it is desirable to offer the equipment for warming the fluid which incorporated the safety practice 
for preventing too much warming by the malfunction of a control system, furthermore, warming of a fluid — 
it should be made for an operator and other participating staff to understand inner temperature easily 
furthermore, the blood which simplifies all setting out and actuation management at the time of a device 
activity, and reduces the possibility of misuse — warming — it is desirable to offer a device, 
since there is risk of a disease being infected by pouring in a contamination fluid into the body — what kind 
of fluid — warming — it is dramatically important also for a vessel not to make a fluid pollute, blood — 
warming — the vessel has incorporated an assembly like the disposable element containing a disposable tube 
or a bag in many cases, such an element — a fluid — warming — when flowing through a vessel, a fluid is 
held thoroughly. 

the disposable element of arbitration — warming — it is desirable for an activity with the element of a vessel 
which "is not throwing away" to be easy, moreover, warming in which the disposable element carried out 
the outline to the above the case where it is one element of a vessel — an element — warming — it must be 
possible to operate the rate of flow changed without degrading the engine performance of a vessel. 
Furthermore, the disposable element of arbitration should make priming capacity small, in order to reduce 
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futility. 

Therefore, one object of this invention is offering the improved device or equipment for fluid warming. 
Especially the object relevant to this is offering the improved device it is made to have a cold fluid outside 
an intestinal tract like the whole blood for using it during a surgery procedure warmed, 
the fluid with which it was improved for the further object of this invention to warm blood and other fluids 
outside an intestinal tract to the temperature of about 1 law over the wide range rate of flow — warming — it 
is offering a device. 

the improved fluid with which another object of this invention has convenient actuation with a fluid, and an 
operator's amount of managements can be managed with the minimum — warming — it is offering a device, 
the improved fluid for which still more nearly another object of this invention needs only the minimum 
setup time — warming — it is offering a device. Furthermore, as for setting out, it is desirable efficient and to 
be carried out to insurance. 

still more nearly another object of this invention — warming « the improved fluid whose element of the 
device which contacts a fluid into a process is throwing away — warming — it is offering a device, 
warming by which the above was improved — it is also the object of this invention to offer the disposable 
element constituted so that it may unite with the operational characteristic of the element which is not 
throwing away of a device, warming by which, as for the object relevant to this, the above was improved — 
it is offering such a disposable element that may be adapted for the rate of flow reached far and wide and 
changed, without degrading the operational characteristic of a device. 

Offering a disposable element with a small priming capacity is also the object of this invention which it 
becomes still more. The object relevant to this is making it easy to attach a disposable element in the 
element which is not throwing away for it to be right and possible [ actuation ]. 

Summary of invention Therefore, the assembly which forms some equipments for warming the flow of a 
fluid is offered. Equipment reaches far and wide or warms a fluid controllable to the rate of flow to change. 
The assembly of throwing away of equipment is preferably adapted for this rate of flow to change. 
Equipment includes the heating base which has the mandril which specifies a shaft, and with which ** 
length was heated mostly. A part of outside surface [ at least ] of a mandril is formed with an ingredient with 
high thermal conductivity, and it considers as a configuration which receives an assembly in sliding, and, as 
for a mandril, this mainly heats flowing fluid by conduction through an assembly. Conduction contact is 
mainly performed between a mandril and an assembly. 

An assembly includes an outside limit object. A bag is attached in a limit object and it is arranged along 
with the internal surface of a limit object. A bag has an inlet port and an outlet and each is attached in a 
communication trunk. Including the side attachment wall of a couple each other pasted up preferably, a bag 
forms a sheet-like seal path so that a fluid may flow between an inlet port and outlets. If an assembly is 
arranged around a mandril, a sheet-like path will extend around the circumferential front face of a mandril 
substantially. 

An assembly and a mandril carry out alignment (register) of the assembly to a mandril, and they are 
constituted so that the path which passes along a bag by this may be formed with a desired configuration. In 
more detail, a side attachment wall is bundled up and suppressed by the internal surface of an outside limit 
object, and the outside surface of a mandril, and the flow of the shape of a sheet by which a desired 
configuration is not restricted between an inlet port and an outlet is established. A fluid is warmed 
controllable, when flowing through a path. 

Furthermore, an assembly and a mandril are constituted so that a desired velocity distribution may be 
formed along the front face of a mandril. A desired velocity distribution interacts with the heat distribution 
which met on the surface of the mandril, and it promotes heating of a fluid so that there may be no local hot 
spot where the temperature of a fluid can exceed an upper limit. 

Equipment contains the system which controls the heat input to the fluid which is flowing again. A fluid can 
be warmed to desired outlet temperature, without a control system's fluctuating heat input depending on the 
input from a temperature sensor, and overheating any parts of a fluid. Preferably, a control system can 
amend the rate of flow which controls heat input and is changed again. 

easy explanation of a drawing the fluid with which drawing 1 includes the assembly of this invention — 
warming — ; which is the fluoroscopy exploded view into which the components of one suitable operation 
gestalt of equipment were made to divide 

drawing 1 a — the fluid of drawing 1 — warming — ; which is the perspective drawing of the clamp which 
forms some equipments 

drawing 2 - the fluid of drawing 1 — warming — ; which is the sectional side elevation of equipment 

http ://www4 . ipdl .ncipi . go jp/cgi-bin/tran_web_cgi_ejj e 8/8/2006 



JP,2000-502938,A [DETAILED DESCRIPTION] 



Page 3 of 1 1 



drawing 3 — the fluid of drawing 1 — warming — ; which is the expanded sectional view of the mating- 
standoff section of the assembly which forms some equipments 

Drawing 4 is the functional block diagram of the electric system which forms some equipments of drawing 

1.; 

drawing 5 — the fluid of drawing 1 — warming — ; which is the front view of the control panel of equipment 
; which drawing 6 is the top view of the cuff which forms some equipments of drawing 1 , and is shown in 
the opened location — and — Drawing 7 is the elevation angle front view of the assembly which forms some 
equipments of drawing 1 and which can be attached. 

explanation of a suitable embodiment drawing 1 — referring to — especially — warming of blood — a fluid 
including the assembly of this invention constituted by the ** — warming — 10 shows one suitable 
embodiment of a vessel as a whole, warming — a vessel 10 warms flowing fluid controllable through the 
seal passage formed by the assembly or assembly (14 shows as a whole) by which the heating unit was 
attached including the heating unit shown by 1 2 as a whole, an assembly — desirable — throwing away — 
and it is dismountable. The heating unit 12 has the heating core 16, and a heating core is connected to the 
base 1 8 which contains some control systems 20 shown in drawing 4 in graph. 

Also referring to drawing 2 , the heating core 16 has the mandril 24 with which thermal conductivity, such 
as aluminum, consists of a high ingredient. Heat is supplied to a mandril 24 by the heater 26 which is 
formed as a sheet and carries out conduction contact with the internal surface 28 of a mandril. An internal 
surface 28 is constituted so that the cylindrical cavernous section 30 which is prolonged in the height of a 
mandril 24 and specifies a shaft 34 preferably may be formed. 

the height of the cavernous section boils a heater a part of at least preferably [ the greater part of], and it 
goes over it, and it is prolonged. 

The outside surface 36 of a mandril 24 is formed so that it may become easy to cover the surroundings of a 
mandril and to arrange the disposable assembly 14 dismountable. arranging an assembly 14 appropriately to 
a mandril 24 so that it may mention later — warming — it is important in order to obtain the optimum 
performance of equipment 10. The outside surface 36 and assembly 14 of a mandril 24 are formed so that it 
may become a truncated-cone configuration complementary. Preferably, a front face 36 is constituted so that 
dip may be slightly formed to a vertical center line 43. 

Assembly which can be attached An assembly 14 contains the outside limit object 40, an inside bag, or a 
cuff 44. An inside bag forms the seal path 46 ( drawing 6 ) which has a sheet-like configuration mostly, 
while the fluid is flowing through equipment 1 0. a path 46 — a fluid — warming — when flowing through 
equipment 10, it is important that the thermal output of the heating unit 12 makes all the fluids a peculiar 
configuration so that it may warm to desired temperature, without exceeding upper limit temperature, 
warming — about this suitable operation gestalt of equipment 1 0, it is dramatically desirable to form in the 
surroundings of a heating core the flow of the shape of a sheet which has the thickness of about 1 law. 
Therefore, it is important to position between the disposable element 14 and mandrils 24 correctly relatively. 

When the limit object leans to the mandril 24, the thickness of some parts of a path 46 becomes thin too 
much, and there is a possibility that flow may be restrained and it may be slow-speed-ized. Similarly, with 
the mandril of a path, when the thickness of the part of an opposite hand becomes thick too much, there is a 
possibility that flow may become quick too much. 

Therefore, when the boundary 47 for a path 46 is established and a fluid flows the limit object 40 and a 
mandril 24 through a path by this, it is desirable to be constituted so that a path may have the clearance or 
thickness 48 of homogeneity and may be formed in the surroundings of most surface fields of a mandril 24. 
With the desirable configuration of one specification, a path 46 is formed so that it may have the thickness 
of homogeneity covering the great portion of die length of a path in accordance with a mandril 24 outside. 
The internal surface 50 of the limit object 40 forms outside boundary 46a, and reflects the configuration of 
an outside surface 36. if it is appropriately positioned so that an outside surface 36 may form inside 
boundary 47b and the disposable assembly 14 may be juxtaposed by the mandril 24, the die length of a path 
will be preferably [ at least / a part of / the greater part of] alike, and an outside surface 36 and an internal 
surface 50 will cross, and will form the path 46 of the thickness of homogeneity . 

With this suitable operation gestalt, the path 46 with a thickness of about 0.2 inches is established, and a 
good result is obtained with the thickness of such a path, other thickness — warming — it is thought that 
sufficient result to operate within the parameter of a request of equipment 1 0 is obtained. 
In order to make easy an effort required to position an assembly 14 appropriately, regardless of about the 
relative method of an angle of an assembly and a mandril, it is suitable to attach an assembly 14 in the 
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surroundings of a mandril 24. Furthermore, it is desirable for an assembly to rotate to a mandril 24. 
Therefore, it aligns so that the horizontal cross section of the internal surface 50 of the limit object 40 and 
the outside surface 36 of a mandril 24 may become a concentric circle mutually almost circularly, and the 
core of the cross section of these versatility specifies a shaft 52 covering the great portion of die length of a 
mandril 24. Preferably, in order to make manufacture easy, a shaft 52 and a shaft 34 are on the same straight 
line. 

With reference to drawing 6 and drawing 7 , a cuff 44 contains the sheet 54 of two sheets. These sheets are 
arranged at juxtaposition and form the side attachment wall 57 for the seal sheet-like path 46 for the flow of 
the fluid which pastes up in the state of seal mutually around the circumference edge 56, and passes along 
admission passage, or [ putting a cuff 44 on the relation as for which the horizontal side edge 58 contacted 
in line ] — or it is constituted and is folded up in the shape of a curve so that it may be arranged and a 
truncated-cone configuration may be formed. Thereby, a cuff is inserted into the limit object 40 and it 
becomes possible to cover smoothly a part of internal surface [ at least ] 50 of the limit object 40. A cuff 44 
meets the substantial part of the height of the limit object 40, and is [ desirable ] completely [ smoothly and ] 
a wrap about an internal surface 50 ( drawing 2 ). 

If an application-of-pressure fluid flows through a cuff 44 with reference to drawing 2 and drawing 6 , a 
fluid will push a sheet 54 to the limit object 40 and a mandril 24, and a path 46 will serve as a configuration 
of a boundary 47. A series of mating standofVes 60 ( drawing 3 ) are formed, and the limit object 40 is 
extended inside from a limit object, in order to make it align and to form in the perimeter of a mandril 
alignment and the path 46 which has the clearance 48 between homogeneity in the shape of a periphery in 
accordance with a mandril 24 to a mandril 24. A mating standoff 60 contacts the outside surface 36 of a 
mandril 24, and supports an assembly to a mandril in a desired location. 

As shown especially in drawing 7 , the turbulence of the flow of the shape of "bolting" and a sheet of the 
path 46 by the mating standoff 60 is the minimum, desirable — a mandril 24 — meeting — the die length of 
the outside path 46 — it goes more desirably over a part at least more than one half, and the thickness of the 
path 46 in a cuff 44 is uniform in the shape of a periphery around a mandril. Moreover, the substantial part 
of the die length of a path 46 and the obstruction [ bolting / preferably / an obstruction / over most ] are not 
in the boundary front face on which a mandril and the limit object 40 counter. Therefore, flowing fluid flows 
in a sheet-like configuration mostly over most outside-surface fields of a mandril 24 through a path 46. 
With this suitable operation gestalt, a cuff 44 is prolonged on a mating standoff 60. Contact of a mating 
standoff 60 and a mandril 24 expects that a cuff 44 may be damaged. Therefore, a cuff 44 forms a mating 
standoff 60 and the reinforcement hollow 64 which aligns. A hollow 64 is formed so that a path 46 may not 
explode, even if wear or punching of a cuff 44 is generated in the part of a hollow. 

A hollow 64 is formed by setting and fusing a sheet 54 and forming a protection seal in the surroundings of 
a point of contact with a mating standoff 60 preferably. 

It is important for the limit object 40 that a cuff 44 can be supported so that the thickness of a path may not 
be substantially changed by flowing fluid in a path 46 under the pressure to change and the rate-of-flow 
conditions. Furthermore, the limit object 40 must protect a cuff 44. Therefore, with this suitable operation 
gestalt, the limit object 40 is the desirable rigid lightweight shell 66. Moreover, in order to reduce a storage 
space, things are also taken into consideration making it shell 66 be bending and flexibility which becomes 
empty. It is also considered that one side of the side attachment wall of a cuff 44 can form the limit object 
40. 

Flowing fluid is led to a path 46 so that the surroundings of the base 68 of a mandril 24 may be flowed first 
and then the inside of a sheet configuration may be flowed upward to the upper bed 70 of a mandril along a 
front face 36. The inlet port 74 of a fluid is formed in the soffit section 76 of a cuff 44, and an outlet 78 is 
formed in the upper bed section 80. 

If the mandril 24 is required, it will input heat and will warm a fluid to desired outlet temperature. 
Especially when a fluid has upper limit temperature, it asks for flow distribution of a fluid being almost 
uniform in a path and around a mandril 24. It is made for the limit object 40, a cuff 44, and a mandril 24 to 
have the flow of the shape of a sheet which it cooperates, and flowing fluid flows the surroundings of a 
mandril 24 first to a path 46, and then flows to homogeneity mostly in accordance with a mandril formed. 
When especially the rate of flow is high and a fluid flows into an inlet port 74 first by the width of face or 
clearance thickness of a path, a fluid is prevented from being first distributed over the surroundings of a 
mandril 24. Therefore, it is desirable to form in a path 46 the inlet-port manifold section 86 which surround 
a mandril 24 along with the bottom green 88 of a cuff 44. Preferably, the inlet-port manifold 86 forms both a 
mandril 24, or limit both [ either or / these ] 40, and is formed by forming the inlet-port manifold 86 with 
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clearance thickness larger than the thickness of the path along the interstitial segment or section 90 of a path 
46. 

With this suitable operation gestalt, the slot 94 on radial is formed in a mandril 24, and a base 68 is 
specified. And as shown especially in drawing 1 , the limit object 40 and a slot form boundary 86a of the 
inlet-port manifold 86. Or it can constitute so that it may have the radial ring section (not shown) prolonged 
outside in the limit object 40. Moreover, it is also meant that both a mandril 24 and the limit object 40 can 
be constituted so that boundary 86a for a manifold 86 may be formed. 

By forming the outlet manifold section 98 of a path of the same reason, and forming the mandril which has 
the up slot 1 00 on radial preferably prescribes a mandril 24 around an upper bed 70. A slot 1 00 and the limit 
object 40 form boundary 98a of the outlet manifold 98. Other configurations are meant as mentioned above. 
In order to collaborate with the inlet-port manifold 86, an inlet port 74 is formed so that a fluid may be led in 
the die-length direction of an inlet-port manifold. Similarly, an outlet 78 is formed so that the fluid which 
comes out from a path 46 may flow out in the outlet manifold 98 and the direction in which it aligned. 
Therefore, an inlet port 74 and an outlet 78 are formed so that a tangent may be made to the front face where 
the shape of the limit object 40 and a curve of a mandril 24 counters, and a fluid may be led in a 
corresponding manifold and the direction which aligned. It is suitable for an inlet port 74 and an outlet 78 to 
lead a fluid in the almost vertical direction to the shaft 54 of an assembly so that I may be understood. 
An inlet port 76 is connected to an inlet pipe 1 04, and this tubing draws the tangent of a request of the 
flowing fluid in nothing and the direction which aligned. The circumference edge 56 of a sheet 54 is 
mutually pasted up in the state of seal in the hit of tubing 104. In order to release stress, and to fix tubing 
104 to the limit object 40 and to turn to this, an assembly 14 contains the bracket 106 linked to a limit 
object. A bracket 106 offers the path of the tubing 104 which results to a clearance 48 through the limit 
object 40 in the direction of desired again. 

An outlet 78 is connected to the outlet manifold 98 and the outlet pipe 105 which has aligned, and flowing 
fluid is led to this tubing along with a manifold 98. The circumference edge 56 of a sheet 54 is mutually 
piasted up in the state of seal in the hit of tubing 105. In order to release stress, and to fix tubing 105 to the 
limit object 40 and to turn to this, an assembly 14 contains the up bracket 1 07 linked to a limit object. A 
bracket 107 offers the path of the tubing 104 which results to a clearance 48 through the limit object 40 in 
the direction of desired again. 

A cuff 44 is a tab 102 (adjacently formed in an edge along the edge of the limit object 40). 

It may be formed with a series of outside handle parts 1 01 which are boiled and attached and maintain a cuff 

in a stratified configuration along with an internal surface 50. 

An assembly 14 is arranged at a mandril 24 and the force of water pressure of opposing a mandril and an 

assembly if an application-of-pressure fluid flows through a path 46 is applied with a sheet 54. 

Since the horizontal cross section of the limit object 40 is almost circular, the force applied to a limit object 

is outwardness almost radially, and balance is kept equal along the perimeter of a mandril 24. 

Next, the above-mentioned force is erased inside, without binding tight between the heating unit 12 and the 

disposable assembly 14, and needing a mechanism or a reinforcement node by the strength of the ring of the 

limit object 40. 

Mutually, according to the force of the water pressure of an opposite direction, the side attachment wall 54 
of a cuff 44 is pushed, a mandril 24 is contacted, and, thereby, good conduction contact is established 
between a cuff 44 and a mandril. 

Moreover, in order to make easy suitable arrangement to the mandril 24 of an assembly 14, form the lower 
apron 108 in shell 44, and it is made to contact by adjoining the radial boss 1 10 of a mandril 24, and shell 
and a mandril are aligned perpendicularly. Although it is thought that a mating standoff 60 aligns an 
assembly 14 to a base 18 theoretically, when an apron 108 and a boss 1 10 contact by the margo inferior, it 
serves to prevent a user blocking a mandril 24 with an assembly carelessly. 

With reference to drawing 3 and drawing 7 , a mating standoff 60 is preferably formed in the limit object 40 
and one, is a wedge configuration in ** length mostly, and forms the head 1 14 in contact with a mandril 24. 
The height "h" of a mating standoff 60 is equivalent to the thickness of a request of a clearance 48 ( drawing 

2). 

If the limit object 40 is appropriately arranged to a mandril 24, a mating standoff 60 will be selectively 
arranged so that a mating standoff may contact a mandril and may establish a clearance. Preferably, a 
mating standoff 64 aligns so that lower set 64near soffit of up set 64a and mandril near upper bed of two sets 
24 which aligned horizontally, i.e., mandril, b may be formed. Preferably, along with a periphery, each sets 
64a and 64b open spacing equally in include angle, and are arranged. 
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While an assembly 14 is locked to the heating unit 12 with reference to drawing 1 and drawing 1 a, in order 
still to enable removal of an assembly, a heating unit includes the clamp 116 prolonged upward from the 
base 18 top front face 1 17 of the location very near a mandril 24. A clamp 1 16 is adjusted with the handle 
part 118 prolonged on the outside formed in the soffit of the limit object 40. The disposable assembly 14 is 
slid on the surroundings of a mandril 24, and is arranged until the lower apron 108 contacts a boss 110 and a 
mating standoff 60 contacts a mandril 24, in order to lock a cup 14 to a unit 12. Next, a cup 14 is rotated 
until a handle part 118 locks under a clamp 1 16. In order to show having been locked with reference to 
drawing 1 a, and in order to reduce the possibility of careless lock discharge by showing resistance slightly 
to lock discharge, a notch 120 is formed along the underside of the up element 122 of a clamp. When an 
assembly 14 aligns appropriately with a base 18 and it is locked by the base, a notch 120 is constituted so 
that a handle part 118 may be held. 

Heating unit With reference to drawing 2 and drawing 7 , working and the fluid which should be warmed 
flow an inlet pipe 104 upward in accordance with a passage, a cuff 44, and the heated mandril 24. A fluid is 
the coldest at lower 46a of a path 46, since possibility of overheating a fluid is the largest at about 78 outlet, 
a heater 26 is changed along with the die length of a mandril 24, and it is suitable for it to be constituted so 
that the declining thermal output may be generated. With reference to drawing 2 , the heating sheet 26 
consists of this suitable operation gestalt so that the thermal output of the heating sheet 26 may be divided 
into the band 124 of five longitudinal directions. Each band is the thermal output consistency of 
homogeneity, and the thermal output consistencies of a band differ only in a desired rate mutually. From up 
longitudinal direction band 124b of an upper bed, lower longitudinal direction band 124a arranged along the 
soffit of a core 1 6 has a large output, and a thermal output becomes gradually large in the middle bands 
124c-124e. 

The heating sheet 26 may be constituted so that the thermal output consistency of up band 124b may be 
about 20% of a thermal output consistency of lower band 124a. By forming medium band 124e which has 
medium band 124d which has about 50% of thermal output consistency of lower medium band 124c which 
has about 75% of thermal output consistency of a lower band, and lower band 124a, and about 30% of 
thermal output consistency of a lower band showed that a good result arose. Moreover, even if it offers the 
heating core 16 which has other thermal output distribution, it is also expected that sufficient result may 
arise. 

Moreover, in order to sense the temperature of a fluid with reference to drawing 4 to be it being able to 
control heating of a fluid, equipment 1 0 contains at least one and two or more desirable temperature sensing 
devices 130 which are arranged in the location very near the upper bed of a mandril 24. Moreover, 
equipment 1 0 contains at least one arranged in the location very near the soffit of a mandril 24, and two or 
more temperature sensing devices 132. Preferably, devices 130 and 132 are arranged at each edge of a 
mandril 24. in order to offer the good temperature sensing range and good safety — the upper part and the 
lower sensing devices 130 and 132 — both — desirable — the temperature sensing device according to two 
individuals — containing — each device of the pair — the opposite hand of a mandril 24 — that is, 1 80 degrees 
is left and it is arranged. 

Moreover, it is suitable for the lower device 132 to align to the up device 130 and a perpendicular direction. 
In order to offer a system with insurance and dependability, the temperature sensing devices 130 and 132 are 
thermistors. The temperature sensing device of other types may also be used. 

Control system When a fluid flows through the disposable assembly 14 ( drawing 1 ) under the conditions 
on which the rate of flow is broadly changed with reference to drawing 4 , especially the control system 20 
is suitable for controlling actuation of the heating core 1 6 so that it may heat to desired temperature at 
insurance, without overheating a fluid. Typically, the input to a system 20 is a signal output from the up 
temperature sensing devices 130a and 130b and the lower temperature sensing devices 132a and 132b. The 
signal output of the up temperature sensing devices 130a and 130b is amplified by Circuits 204a and 204b, 
respectively. Similarly, the signal output of the lower temperature sensing devices 132a and 132b is 
amplified by Circuits 206a and 206b. 

In order to corroborate that both up temperature sensing devices 130a and 130b are functioning 
appropriately, one each of the output amplified from the up sensing device is supplied to the 1 st comparison 
circuit 208. A circuit 208 determines the difference of two temperature currently sensed by sensing devices 
130a and 130b. next, the determining [ beforehand ]-by circuit 210-this difference alarm value deltaTl — it 
is preferably compared with 1 0 degrees C. The difference of two temperature currently sensed by sensing 
devices 130a and 130b is equal to deltaTl at least, or when larger than this, it is shown that the up 
temperature sensing devices 130a and 130b may be malfunctions, and the 1st alarm signal is outputted to the 
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OR switch 212. 

In order to corroborate that both lower temperature sensing devices 132a and 132b are functioning 
appropriately, one each of the output amplified from the lower sensing devices 132a and 132b is supplied to 
the 2nd comparison circuit 216. A circuit 216 determines the difference of two temperature currently sensed 
by sensing devices 132a and 132b. next, the determining [ beforehand ]-by circuit 218-this difference alarm 
value deltaT2 — it is preferably compared with 10 degrees C. The difference of two temperature currently 
sensed by sensing devices 132a and 132b is equal to deltaT2 at least, or when larger than this, it is shown 
that the lower temperature sensing devices 132a and 132b may be malfunctions, and the 2nd alarm signal is 
outputted to the OR switch 212. 

In order to tell this when a fluid is overheated, while the fluid is flowing through the cup 14 ( drawing 1 ) if 
a little drawing 1 is referred to, a control system 20 supervises the temperature of a mandril 24, if it is equal 
to the upper limit temperature TU1 determined beforehand at least or this is exceeded, it will emit an alarm, 
and intercepts the electric power supply to the superheater core 16. In detail, the 2nd magnification output 
from each of the up sensing devices 130a and 130b is supplied to the 3rd comparison circuit 220 where an 
individual exception corresponds. Each of the 3rd comparison circuit 220 measures the sensed input 
temperature with the upper limit temperature TU1. When one side of the 3rd comparison circuit 220 
determines that the sensed input temperature is larger than the upper limit alarm temperature TU1, it is the 
3rd alarm signal from this circuit. 

It is outputted to the ** OR switch 212. In the case of blood etc., TU1 is desirable and the fluid currently 
warmed is 42 degrees. 

Similarly, the 4th comparison circuit 224 according to individual to which the 2nd magnification output 
from each of the lower sensing devices 132a and 132b corresponds is supplied. The 4th comparison circuit 
224 is compared with the alarm temperature TU2 which determined the input signal beforehand. TU2 is 
preferably equal to TU1 . If the temperature of the higher one where one side of a circuit 224 is sensed is 
equal to TU2 at least or it determines to be higher than this, this circuit will output the 4th alarm signal to 
the OR switch 212. 

Therefore, the displayed temperature which is supplied by the temperature sensing device is used for a 
control system 20, it determines whether one side of the up sensing devices 130a and 130b is operating 
unsuitably, and whether one side of the lower sensing devices 132a and 132b is operating unsuitably in the 
row, and it can turn out that an alarm signal will be generated if a sensing device determines that it is not 
operating appropriately. Moreover, when it is equal to each alarm temperature determined beforehand at 
least, or it determines whether sense temperature higher than this, and either of the up sensing devices 130a 
and 130b or either of the lower sensing devices 132a and 132b is equal to alarm temperature or exceeds this, 
as for a control system 20, it generates an alarm signal. 

A control system 20 contains the voltage monitor circuit 230 which supervises the power currently supplied 
to the heating sheet 26 again, and the configuration element which constitutes a control system. A voltage 
monitor 230 will output the 5th alarm signal to the OR switch 212, if a failed state is determined. 
If the OR switch 212 receives the 1st, 2nd, 3rd, 4th, or 5th alarm signal from a circuit 210, a circuit 218, a 
circuit 220, a circuit 224, or a circuit 230, respectively, a signal will be transmitted to the alarm circuit 232. 
One side of the alarm circuit 232 activates at least one audible alarm 234 which tells a health-care provider 
about being a failed state. The 2nd alarm circuit 232 can exercise the visible alarm supplied according to an 
operation of blinking the figure of a back light or a display panel 238. In addition to activating an alarm 234, 
the output from the OR switch 212 may be sent in order to activate the cutoff repeater 240 which turns OFF 
power currently supplied to the heating sheet 26 ( drawing 2 ) with the heating core 16 again. With this 
suitable operation gestalt, the cutoff repeater 240 may be changed to ON by making a unit OFF and ON, 
when an alarm condition stops already existing. 

Moreover, with reference to drawing 1 , it is selectively dependent on the temperature sensed by at least one 
of the up temperature sensing devices 130a and 130b and the lower temperature sensing devices 132a and 
132b at least, and a control system 20 controls heating of a fluid possible [ actuation ]. 
Typically, the temperature of a fluid in case a fluid flows equipment 10 is the highest, when a fluid is near 
the upper bed 70 of a mandril 24. Therefore, it is selectively dependent on the maximum temperature sensed 
by the up temperature sensing devices 130a and 130b at least, and a control system 20 controls heating of a 
core 16 by this suitable operation gestalt. In this actuation process, the magnification output from each of the 
up temperature sensors 130a and 130b is supplied to the 5th comparison circuit 244. The 5th circuit 244 
outputs the higher one of the two temperature inputs to the 1st arithmetic circuit 246. In case an arithmetic 
circuit 246 determines the electric energy of the request for a heater 26 for input temperature [ the set point 
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temperature TSP ], it equalizes the difference over the period determined beforehand. A set point 
temperature input is supplied by the set point circuit 252 which is set as the temperature TSP of a request of 
the fluid which exists in equipment 1 0 and which can be adjusted. Setting out of the desired temperature 
TSP is typically performed during manufacture. 

The output from the 5th circuit 244 is also sent to a display panel 236, and is displayed on the user of 
equipment 10. 

Preferably, in order to compensate change the rate of flow of the fluid which passes along equipment 10 has 
been sensed to be it, a control system 20 is constituted again so that the thermal output of the heating unit 12 
may be adjusted. Such adjustment is useful when the thermal output of the heating unit 1 2 is controlled by 
temperature the fluid of the circumference of an upper bed 70 has mainly been sensed to be it. for example, 
warming — equipment 1 0 can attain the thermal output and temperature control of a steady state to the 
predetermined rate of flow of a fluid. If control is not performed at all to others, even if the rate of flow 
changes suddenly, the thermal output of the heating unit 12 is not changed until the up sensor 130 detects 
change of the temperature of an upper bed 70. 

For example, if the rate of flow of blood goes up suddenly while maintaining fixed heat supply, the 
temperature of the blood which comes out equipment 10 will fall. The thermal output of a unit 12 may 
increase next so that it may mention later, but even if this increment is enough for warming the blood the 
outlet of a cuff 44, or near it to desired temperature in time, it is not considered to be enough. Therefore, it is 
desirable to sense change of the rate of flow with this suitable operation gestalt in the location very near an 
inlet port 74 as quickly as possible. 

With this suitable operation gestalt, change of the rate of flow may be detected by supervising change of the 
temperature of a mandril 24 in the location very near the soffit 76 of the path 46 where a fluid flows into a 
cuff 44 first. A thermal output with the comparatively fixed heating unit 12 is offered, and when an inflow 
fluid is low temperature, a substantial change of the flow of a fluid is generally reflected in change of the 
temperature of the soffit of the mandril 24 sensed by the lower temperature sensing devices 132a and 132b. 
For example, when the flow of the fluid to a path 46 increases substantially, the soffit of a mandril is cooled 
quite quickly generally. Therefore, the thermal output of the heating core 1 6 should be made to increase. If 
the flow of the fluid to a path 46 falls reversely substantially, the soffit of a mandril 24 will be heated quite 
quickly generally. Therefore, the thermal output of the heating core 1 6 should be decreased. 
The output from each of the lower temperature sensor which amplifies a circuit 224 is supplied to the 6th 
comparison circuit 248. The output from the 6th comparison circuit 248 expresses the temperature of the 
higher one currently sensed by the lower temperature sensing devices 132a and 132b, and is supplied to the 
differential circuit 250 which generates the 2nd input to the operation comparison circuit 246. It is 
selectively dependent on the rate of change of the temperature currently sensed by lower temperature 
sensing device lgl(s) 32a and 132b at least, and the 2nd input generated by the differential circuit 250 is 
changed. 

An arithmetic circuit 246 adds together the input from the power decision based on a differential circuit 250 
and the average difference between the temperature and the set point temperature TSP which have been 
sensed, and outputs a signal to the power equalization circuit 254. Preferably, although the power 
equalization circuit 254 is a pulse width modulator etc., other suitable equalization circuits are meant. The 
output from the power equalization circuit 254 is supplied as the 1st input to junction 256. 
The fluid which mainly flows out of equipment 10 overheats a control system 20 again, and the safety 
practice prevented [ that the alarm circuit 232 is activated as a result and ] is included. A safety practice 
includes the process which intercepts the power to the heating core 16, when any one of the up temperature 
sensing devices 130a and 130b and the lower temperature sensing devices 132a and 132b has sensed the 
trigger temperature TT. Trigger temperature is preferably between the set point temperature TSP and the 
alarm temperature TU1 and TU2. With this suitable operation gestalt, the trigger temperature TT is set up so 
that it may become equal to set point temperature TSP plus 1 degree C with a control system 20. If the 
sensed temperature becomes lower than the trigger temperature TT, power will be supplied again. The 
output from the 3rd comparison circuit 244 which is the one where the temperature sensed by the up 
temperature sensing devices 130a and 130b is higher is supplied to the 1st set point comparison circuit [ the 
trigger temperature TT / temperature / this ] 258. 

Temperature is equal to the trigger temperature TT at least, or when exceeding this, the output which shows 
this is supplied to junction 256 as the 2nd input. 

The output from the 6th comparison circuit 248 which similarly shows the higher one of the temperature 
sensed by the lower temperature sensing devices 132a and 132b is supplied to the 2nd set point comparison 
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circuit [ the 2nd trigger temperature TT 2 / temperature / this ] 262. The 2nd trigger temperature is 
preferably the same as the 1 st trigger temperature (but it is possible that such trigger temperature may be 
changed). The shown temperature is equal to the 2nd trigger temperature at least, or when exceeding this, 
the output which shows this is supplied to junction 256 as the 3rd input. 

the 1st input to which junction 254 is supplied by the power equalization circuit 254 when junction 256 does 
not receive the output from the 1 st set point comparison circuit 258, or the output from the 2nd set point 
indicator circuit 262 — a switching circuit 264 » it transmits to a zero crossover stationary repeater etc. 
preferably. The power currently supplied to the heater 26 is controlled selectively, sufficient heat is 
outputted by the heater by this, and a switching circuit 264 is warmed to the outlet temperature or set point 
temperature of a request of flowing fluid through equipment. 

However, the output from either of the set point comparison circuits 258 and 262 has priority over an output 
from the power adjusted power 254, and, for this reason, a switching circuit 264 intercepts the power to a 
heater 26. If the maximum temperature sensed becomes lower than both trigger temperature TT1 and TT2, 
control of the power equalization circuit 254 will be recovered. 

this suitable operation gestalt — warming — although the control logic of a vessel 1 0 is attained by using the 
new configuration of a circuit element, other methods of controlling the output of a heater 26 and heating a 
fluid controllable are meant. It conceives also of realizing control by using a microprocessor and suitable 
programming. Such programming may be arranged in the combination of volatile or non- volatile memory or 
the memory of varieties, furthermore, a fluid which stores a part of program in a different memory unit, 
makes these some dismountable, and programs by remote operation, or is different sake — warming — you 
may enable it to constitute the operational characteristic of a vessel 10 easily 
Control panel With reference to drawing 1 and drawing 2 , a base 1 8 is mostly formed in a cubical 
configuration. The front face 122 of a base 18 forms the view opening 140 which can see a display 238. The 
latch door 142 forms a part of base 18, and it is attached in a front face 140 by the hinge. If you make it 
connected with drawing 4 and drawing 5 is referred to, the latch door 142 will offer covering for protection 
of a control panel shown with a reference number 144 as a whole. A control panel 144 offers an easy means 
for an engineer to perform the trial about the control system 20 of equipment 10. The button switch 146 
which performs the trial for the up temperature sensors 130a and 130b and the lower temperature sensors 
132a and 132b is contained in a control panel. In relation to a button switch 146, the switch 148 of two or 
more test conditions from which one is chosen selectively is arranged. By pushing one of button switches 
146, the failed state simulated by each temperature sensing device is generated, and, as a result, the alarm 
circuit 232 is started (that is, it will be in an alarm condition). Furthermore, it is shown that the light 150 lit 
up and the button switch 1 46 was pushed. 

It depends for a specific test condition on the location of a switch 148. In the 1st location, by pushing one of 
button switches 146, failure of a sensor is simulated, the alarm circuit 232 is activated by this, and the cutoff 
repeater 240 is activated. The cutoff repeater 240 may be reset by the reset switch 154. If a reset switch 154 
is pushed, the related LED indicator light 156 will light up, and a repeater 240 will be reset, and an indicator 
light 1 50 will be switched off. 

Conditions may be simulated whenever [ hyperthermia ] by pushing one of switches 146 by setting a switch 
148 as the 2nd location using a potentiometer 158. An engineer should just look at a display 238, adjusting a 
potentiometer. And when the control system 20 is working appropriately, if the temperature shown in a 
display exceeds alarm temperature, the alarm circuit 232 will be activated. A cutoff repeater is activated and 
an indicator light 1 50 lights up. A push on a reset switch 1 54 resets a circuit. 

Furthermore, a control system 20 includes the means 160 for determining whether the display 238 is 
proofread appropriately. In detail, the means for corroborating the calibration of a display 238 is the 
reference voltage circuit 161 which has the related light 162 and which was determined beforehand. A 
temperature set point calibration means contains the set point circuit 152 which can be adjusted, and the 
related light 164 again. 

warming — in order to set equipment 1 0 as the suitable mode for either a normal actuation and display 
calibration or temperature set point adjustment, 3 location rotary switch 1 66 is used preferably. In order to 
perform one of these trials, a mode selector switch 166 is rotated to a suitable location, and an engineer 
looks at the temperature shown in the display. Lights 1 62 or 1 64 are turned on also in order to show which 
trial is performed. When the display calibration trial is performed, the display should show the temperature 
corresponding to the test voltage determined beforehand. For example, since test voltage can respond to 50 
degrees C, the display should show the temperature, when functioning appropriately. When the set point 
trial is performed, the display should show the temperature of a set point. In the 3rd location of a switch 166, 
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the heating unit 12 is put on a normal system operation, and turns neither of indicator lights 1 52 and 1 54 on 
any longer. 

A control panel 144 includes the switch 174 for examining the circuit which adjusts a thermal output 
depending on the rate of change of the switch 1 68 relevant to the trial of a control circuit and the lower 
sensor light 170 again. By pushing either of these switches 168 and 174, the corresponding light 176 is also 
turned on, and the alarm circuit 232 is activated, and the cutoff repeater 240 is intercepted. By pushing a 
reset switch 154, an alarm 232 and the cutoff repeater 240 are reset, and the turned-on light 176 may be 
switched off. 

That is, various alarm conditions and vision displays may be checked by the engineer by using a test switch. 
If each trial is performed, a corresponding display light will light up. Therefore, if all trials are completed 
and a circuit is reset appropriately, all lights will put out the light. 

If a trial is completed, a door 142 will be closed and it will prevent that it is locked and the user behind 
equipment 10 contacts. As an aid for acquiring suitable actuation of equipment 10 certainly, a next user is 
limited to an on-off switch 179 ( drawing 1 ). When "nuisance" alarm conditions occur in a next activity, a 
control system 20 may be reset by turning OFF equipment 1 0 with an on-off switch 1 79, and then returning 
to ON. After such actuation is considered that it is shown that equipment 1 0 is a malfunction when an alarm 
display continues. 

It returns to drawing 1 , and the base 1 8 in this suitable operation gestalt contains the friction fit electrode 
holder 1 80 for holding the bubble trap (not shown) usually used again, while having medicated the patient 
with blood etc. Equipment 10 includes the covering 182 inserted in the circumference of the head of the 
heating core 1 6 for environmental protection again. 

About installing, equipment 10 includes the clamp 184 attached in the base 18. A clamp binds equipment 
tight to a rod 186. A clamp 180 makes equipment 10 dismountable easily from a rod 186 again. Although a 
rod 1 86 is usually arranged perpendicularly, equipment can operate in any directions by the operational 
characteristic of equipment 10. 

In the case of actuation, an assembly 14 is inserted in the surroundings of a mandril 24 in sliding until a 
mating standoff 60 contacts the outside surface 36 of a mandril 24. By contact between a mating standoff 60 
and an outside surface 36, the limit object 40 is set by the core of a front face 36, and the path 46 which has 
a uniform clearance or thickness 48 ( drawing 2 ) between a limit object and a front face over most surface 
fields of a front face 36 is established. Moreover, the larger space between the limit objects 40 and mandrils 
24 in the slot 94 radial [ lower ] and the slot 1 00 on upside forms boundary 86a of the inlet-port manifold 
section 86 of a path, and boundary 98a of the outlet manifold section 98. 

The lower apron 108 of the limit object 40 contacts the boss 1 10 of a mandril. Next, an assembly 14 is 
rotated to the heating unit 1 2 until a handle part 1 1 8 is inserted in the bottom of the notch 1 20 (drawing 1 a) 
formed in the clamp 1 16 with ****. 

Next, when a fluid flows through an inlet pipe 104, it flows into a cuff 44. the time of a fluid going into a 
cuff 44, as for tubing 104 - a fluid - the front face 36 of a mandril 24 - receiving - the direction of a 
tangent - and a fluid is led so that it may be led along with the die length of a manifold 86. If a fluid flows 
into a path 46, air will be driven out of a path and the priming of the equipment 10 will be carried out. 
When a fluid goes into a path 46 first, a fluid fills the inlet-port manifold 86 which specifies the periphery of 
a mandril 24. Next, a fluid serves as sheet-like flow and flows along with the die length of a mandril 24. 
Next, a fluid is heated, while becoming the vertical flow by which about 1 direction is not regulated upward 
at the circumference of the heating core 16 and flowing. If equipment 10 is activated, a control system 20 
( drawing 4 ) controls the heat input to the fluid which is flowing, and before a fluid flows out of a path 46 
by this, it will warm it to the temperature of a request of a fluid. 

While pushing the paries medialis orbitae 57 of the flank sheet 54 toward a mandril 24 with the pressure of a 
fluid, the radial force of the sense, and this and the force of pushing the paries lateralis orbitae 57 of the 
sheet 54 which reacts toward the limit object 40 and of radial [ outward ] are formed. The outward force is 
uniformly distributed along with the periphery of the limit object 40, and main doubling of the limit object 
on a mandril 24 is promoted, and a clearance 48 and a path 46 have almost fixed thickness in the 
circumference of the heating core 16. When a path 46 is fixed thickness, equal heating of a fluid is promoted 
and formation of a hot spot is prevented. Moreover, the heat transition to a fluid is promoted by pushing the 
interior of the flank sheet 54 toward the heating core 16. 

Next, the heated fluid is brought together in the outlet manifold 98, aligns with the die-length direction of a 
manifold, and is mostly left from a manifold through an outlet pipe 105 to the front face 36 of a mandril 24 
in a tangential direction. 
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A bubble trap may be attached in a clamp 1 80 when the up tubing 80 is connected to the administration set 
containing a bubble trap (not shown). 

medical aid — warming — if it reaches when blood is not needed any longer, an assembly 14 will be rotated 
to the heating unit 12 until the heating unit 12 separates from the lower part of the notch 120 by which it was 
intercepted, next the handle part 118 was formed in the clamp 116. Next, an assembly 14 is removed from a 
mandril 24 in sliding above, and it can dispose by the suitable approach. 

the description about the above-mentioned actuation can show — as — warming — setting out and actuation 
of equipment 1 0 are quite simple, and there are few amounts of managements of actuation. Generally, 
setting out includes inserting in the disposable assembly 14 with ****** in sliding on the heating unit 12. 
An assembly 10 is activated by pushing an on-off switch 179. Management includes observing an alarm and 
supervising display temperature. 

blood — warming — although the specific operation gestalt of equipment was illustrated and described, it 
may be understood by this contractor that modification and an alteration may be performed without 
deviating from this invention as the broad aspect of affairs is shown in the following claims. 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 1] 
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FIG.Ia 

[Drawing 2] 
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[Drawing 3] 
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FIG, 3 

[Drawing 4] 
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[Drawing 7 ] 



http://www4JpdLncipi.gojp/cgi-bin/tran_web_cgi_ejje 8/8/2006 



JP,2000-502938,A [DRAWINGS] 



Page 8 of 8 




[Translation done.] 



http://vsrsvw4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/8/2006 



09) B*mtmi? (jp) 



a® & m 




(A) <ll)4Hfti«£&*9 

4^2000-502938 
(P2000-502938A) 

(43X&SB ¥J«12^3^14B (2000.3. 14) 



(51) IntCl. 7 
A 6 1 M 1/36 
F2 4H 1/12 



■Me** 

5 10 



F I 

A 6 1 M 1/36 
F2 4H 1/12 



(##) 



5 10 



«S8S* *H* ^maSEM* *H*(^ 35 JO 



(21)ffllB#^ 


4^^^10- 516731 


(71)tBJSA 




(86) (22)tfJ»B 


¥/£9 ¥ 9 £29B (1997.9. 29) 




— — f 5ry H 


(85)8!5«tS&B 


¥i£l0¥ 6 ft 1 B (1998. 6. 1) 




-fuy-r 60015, ^ 


(86)H85fflBf#^ 


PCT/US 9 7/17452 






(87)BBS&&8#^ 


WO 98/14736 






(87)BK&B!B 


¥J£10^4£ 9 B (1998. 4. 9) 






(31)«5fc«f^^#^ 


8/7 2 4, 6 8 6 






(32)fc£B 


¥JB£84fl03 1 8(1996.10.1) 




01923, r>/t-X n-Axh XHJ 


(33)ftfc*fc£36H 


*H (US) 




— h 178 


(81)J&£S 


E P (AT, BE, CH, DE, 


(74)«SA 




DK, ES, F I, 


FR, GB, GR, IE, IT, L 






U, MC, NL, PT, SE) ( CA, CN, IL, J 






P, KR, MX, NO, SG 















(54) Affiil^g 



(57) [S«J] 

KE#«r WSlTTSqSi-r (10) C9J& D fl- L- ITIg^Tir 

k ± d j^des ns^ffi (36) &^-r s aaaig<DiiDii*3 

7(16)*«U Marii. 7t>yjtf37iDg$o 
tfe-fflJfc»oT*HS:S5J:5tT-lr>^U (1 
4)£iifa&6$fc§£-rsJ:5fcs P3«6#«C^sn^. 
7-fe>^U (14)tt, 37(16) lC»^fc±|Sj#©aS— * 

§&(46)«Jgj£-r*. W»^^5 i A(20)tt, Jgffrj&t, 

r * Mot ott jsss*s tis c i < an (46) a> s mmT 
z>mzffiw.omt\zia&2ti%£.5\z, fln*»nT(i6)£ 



FIG.1 



104 




(3) 2000-502938 

6. MIE^l <Dm< mJtaAP^-feW— wifiL^c^tA^^ ffilS^Ofufe 

^®^*t isxmmxfaxh *) frnk'i>m^ & o -c mm ztLZ&mztt^xmt 
9. HuisT-fe^yy^\ Huf5«^s^u, fi^t%T^^v *mm(Dnm<LW: 

13. mfzm$&tfm£— fe<Dm£XhZ> s ff^iI12^fegccDTir^y y 0 

k^^^u m*?>h**7fc, HufB^#^^L, ti>^mm&m& 

teSI&<7)ffiP#il!£^(7^#£^U tufBTir^-^y ^\ g£{±}P#H£t : ^<b£> 



* 



(5) #«2 0 00-502938 

r- 



F 



(7) 2000-502938 

y^^f 5: W£v^T^i/7< ^f^fitSIi: c7) & & 

v b<Dmx*fft>tiZ)o 



F 



(9) 2000-502938 

«m#jo»«© i mfrmtemmmm*. ±fct L-tio-e^-n mbssiomu ^ 

ffi $ tCJBitr-t UTW34^^-r SR«*tffi?P3«|J30Sr^-r 5 «fc 5 ld«J5fc £;h,5 0 

<fr1$24<£>fl-*ffi36te, tv^-cr-fey/y i4£'i>($0>J! !> ^aoti&^L"r 

5i5^fiJt$ttSo ^f^L-<fi, ^®36(iSM^43{Cl*f UTfS^^CfTO^ 

IR 9 # ft 7 -fe ^ y y 

Ma^siowrcD^iftiisfe^j^co^Tte, #pf& r w 19 tuai^— ^cDm 

^ hl4t^#24i^>P^?rtB*fW{-iEU<^Lfi^:fe-r5r i:*s«RT*)5. 



(11) #*2 000-502938 

h 54 £$0 PI{£40:fc «fc tf£>1*24tea* LT#Uott, ^UT m3&4&\Z&LfM (Dj&lfc t 

*s «fc i5'C?#<d « h r mm^— <Dffim*8 % m-r z> m&^T&fc-t z> tt «> k , - 

»£^)^^^K^-760 (03) ^fife$ix-CiBIISf*:*^rtl!IJ3:ifr^S 0 **^K;*- 

J 

— h^©*i&h,<DiLtLttft/Mfit?fe5o ^U<f4, iC?#24»Jl»o T^iJ<?5iiK46 
(7)iigS460j¥$«^>#(Dj^ffl^Rjl^{Ci^— efc^o <k#;fc,fcTJWg#40 

:760£<W24i:^fcfe-r5 t*744^««U#5r £:#^>ffil£ft5 0 ^oT, # 
744f±, K^-760<t^lJi-5MM^64^?F^i-5 o ^64(4, g^Ogtf 

5>K, ^JPS^40(4^744^mib4tj-tL(44^4v\ ^oT, io»M<eHi(S^ 

Si&46Mft5sfD{£t4, 3fe-f /6#24£>2£gB68<G>J! t) SrSfcft, ^(-^®36^»o 
74(4^7 744©THMB76K:flgJEft $ ft, •£ tttti P 78{4_Li{SgB80f-B/& £ ft 5 . 



(13) ft%2 000-502938 

£tjP78te, ffiP^f^.tMMLTV^ffiP^lOSK:^;*;^ #^98^^ 
#744fi % ^^"102 (fij PBft:40(D^{c: o T £ Id b X £ ix 5 ) 

R^»J|8flc40O*i©ailS^J: t) % ^3.-5/ hl2i:ft^j|-r7ty^!Ji4i:©l1 
<5 0 

HvS^^f^OTKBEO^ifcJ; 19, # 744^)ffi9|g54^jf £*b-Ofr#24 <t^l&L 

14<75^24{^-t-5jg^0^iag«r^{--f-'5fc:a6{C % 

^108i:3j?^llOt*STI»-CS!«i-Sr. bl££ «9 , a.— if flS^ffiftKT-fe ^X y % 



(15)' 000-502938 
gU«t*"lRl^^ Kl24af4, _b«gro±gp#[^rBl^^ Kl24b«t K> ttiJjfc*% < % *m<D 

TglWeV^ Kl24c, T3ff/^ Kl24aC75^]50%(7)^{±S^S^^r-t--5^p H V^^ K 
124d, fcilTFtP'O' K©j^30%^m^SSr^ri-5t , IW^^ K124eSr^fife-T 

^«l0fi s ^24<D±iSM^-cifiv^g(^Igg$tb-S, 'M<Hlo 

^*130 % 132{4*(^ &izV<tts 2 l<Dfam<D13.8[!&& J 7*'<4 

(D^rw^-<-<^^H^ ? tL^ ( i:>^24cDS*f'fi'Ji-^^^i8o o «mriaa^iX'5 0 

S fc, TgB-r^-f * 132(4 Jbgflx^W ^ 130 ir Sfi^-fRlt-S^J £ *t3 0>tf s $f3£-T?fc 
-So ^^^o-ff^^fc^^^A^^^-rsfc^tcifi, J&^^ptV^ *130 

Mv#t7t^yy 14 (mi) £iioT»,5 £r#(^ «Eff4ria»*i"tJ:@ff 

o AMlftlCfi, ->^7"A20^^A^f4, ±gB?aS^-r^^^l30a*5«tU?130b, 

ft e,(;iuTMfi^f/^ ^i32afc 4m32b*^ e> <z>frj§-tb;ft-c*> 5. _Lgpia& 



(17) 4#*2 000-502938 

ui 

Ul 

Ul 

/^i-STOJ<^»^4lt|SlHl^224^|&$tb^o H4ifcigfclHji&224fi > 

U2 U2 Ul 

«Lfc77-Aj|$T ttb^fi-^o T «^^b<fiT fC#LV\ HJgg 

• U2 

-5 if 0 j&\ t£ h t/f-Tgtf^ftl^W * 132ajo «£ U*132b<£>— ;^^Fig#HCf£il] L 
^£P7^-f X 1308*3 ct TJ?130bOV ^-ftL^^— * 7cteTgB^£HX'W * 132a*5 «£ 

^^0^230, joiWJ^v-^^A^tH^i-Sti^l/^ ^ h^^tfo SJBE^r- 
^230{4, ftK£#£jB/&Sifej£$*L5 ^5 T7-A{f-8-^0R^-r 5/^-212{Ctt}7Ji- 

<5 o 

0R^-fy^212^ v [n]g§210 s |fljg&218, ISJI&220, Egg224, $ 7c fi(U8&230/^ 5, 
Ty-A[Elj^232{C^$tb5o 77 — A[US§232CD — ^"f4 x iifliMCSt 

5:: <t££n tti o<d«Mt 7— A234£St£'fb£-ti:5 

„ ^2^77- A[fiIS&232{4, h^7ctt^^/U238(^^^-Sr^$ 



(19) #*2 000-502938 



[Hli^224^^i|'Ii-5TlfPSSir^^C0-en- ; etL^^Wm^tt, M 6 itgc[Hl?S248 
(M$tL§ 0 ^6JttS?lHlK248*»e><Dffi^7l4, T^fi^^'M *132a*3 «t 
U ; 132b^ c to-C^$ttTV^i«V^<^?a^^^L, ^ L-C^itt5?lHll^246^ 

<DB 2 A^J Sr^riEi" 5D»4>lHlgS250tcffe*& £ *lS □ ^0^250^ «fc o T£f& $ *l 

5^2 At) li, Tgftf&!M£n^M * lgl 32afc cfc tfl 32b t=to ti^I $ ixT V ^ 5 

fi[Hl!^254{cffi^-r5 0 #*L<ti, *^7SWSElslK254J4/NVi'^tB3E8H5S'fcif-efe 

5*s, te^afi^iWfiiHiKtsia^tL.s. m^»psiHis§254^^^ffi^« > 



(21) #82 00 0-5 0 2 9 3 8 

r <DtfrMtemMW2Wi-eiz, timmio<Dfflw u&y? ttm*^ ut^y <Dm%L<D 

V (DU^fr'£XW.W.£Wi%Z> 0 7*n^7^C- gp^s^-s^^y 

CDHU®122tt, 7*4 ^7°W 238£H,<5 r ^t't 5 t"^ — ^ P^140^?f^-r 5 

o 7 s/^ K7142^Sgfll8<D— gfl£7f0/&U -t LT t >^te. «fc o-ChuS140^^ U 
#Jte>tt5„ HI 4 iMiS^-frT El 5 &^m-f Z>k, 77^ K7142te, ^fttL 

fit, S^#^glO(D^JP^7 i A20^oV^T^!^?r^T5fcfe(7)^m^^?: 
^Wi"5 0 ftJIip^/WCfi, ±|fpaS"fe>-lM30a*5j;m30b, fc£>lM:TS&«Ufc 
1z^ifl32a:te«ktfl32b©fc#©*^S'fT5 5/^146^^^tL-5 0 tf* 

^©aMMa^'W^K:^ ^-1 — h $tufcSfc^li^^$tL, fix:© ■ 

, 7^ h 150*s ^*TbT, s/^146^jf £&*-t\ 



(23) 2000-502938 

^240^8Jf^n-5 o y-t^ h^^r y^-\s^n-r^ tiaot, T7-A232£> 
^(^^— if'fi^-^^-^^^ (mi) (cps^^n^o &<Dmmx* r?F 

?£££SJ 77-Ai#^4t5f^tt, ffflKHp^^i^Ote, ;^;<J-:7^ s/^- 
ititm v wjfeiisti^ 182^-^tfo 



(25) 2000-502938 

tto ti-^Tf?*^ y 7-179%: ft-tz. kK£V) s T±f7V lOffifg&itZfrZo W 

ft 




t 



(31) #$2000-5 0 2 9 3 8 

[05] 




(33) 



2000-502938 



[ 



] 



INTERNATIONAL SEARCH REPORT 



tifte onel Application Mo 

PCT/US 97/17452 



A.. CLASSIFICATION OF SUBJECT MATTfK 

IPC 6 F24H1/T2 A61NS/44 



Acoyging to international Petani Classification flPC) or to bom notional aewof-cAUan and IPC 



B. FIELDS SEARCHED 



Wrimurn decumcntaMon searched (ctaastficatton eyetemloDovred oy ciaaaUicalien symbote) 

IPC 6 F24H A61K 



Documentation eaarcneo omer man mintnurvjocum&rnanon K ma extern trial euchdoctflhents are moused rt the I out searched 



Electronic data toaae consulted during the international search (nama of data base and. where practice, search Harms iaiad) 



C DOCUIKNTS CONSIDERED TO PC RELEVAKT 



Category ■ 



Citation of Oocumanl. Mlh ndwatton, where apprapriata. of thg relevant peaaaoae 



Relevant to daum Na 



US 3 443 060 A ( STIITH EDWARD H) 6 Hay 1959 



see the whole document 



W0 93 02722 A (WILES TERRY L) 18 February 
1993 

see the whole document 

US 3 096 426 A (AXELSON) 2 July 1963 
see column 2, line 12 - line 19; figures 

US 4 464 563 A ( OEWETT WARREN R) 7 August 
1984 

see the whole document 

US 4 019 020 A (BTLBEE LARRV T ET AL) 19 
April 1977 

see the whole document 



1,2,5, 
8-14 



1,5-11, 
20 



1.5.8 



1-20 



1-20 



□ 



F ulnar documents are dated in tha cortinual on of box C. 



0 



Patent teiWhf eierebers are teed in artnea. 



' SpoofckJ ootoyorkx> ol ort&d dooumorto : 

"A" ooeumom doming me general atato ef the an it/hash Is not 
considered lo be of particular reJwreow> 

~£~ oaifiar document bit publsHod on or after tho international 
fling date 

*L* docvnont which may throw double on jKorrty daim(s) or 

wnth l& cttao to aanblsh tha puDticBionaateof another 
eta; on or other apodal mason <ea apecfllad) 

"O" Ooournant ret erring lo an oral oiwuoouo, ie», exhibition or 
ottsr reesns 

*P" deeumert pubUohoo prior to Che enoirattonol fling dsrto but 
lotar than the oiiority dale daimed 



T" later document publlohsd after the imemahonal fiing date 
or priority dale and not In corAcl with in* application but 
CRM to understand the principle a' theory Lndertyrtg (he 
Invention 

"X" doormen! or particular re iwanoo; ine cajmea invention 
cannot be cenetdeied novel or cannot be considered to 
invo*vN> an tnvontlvo etep whan tno document to taken aJono 

"Y" document of particular relevance: I ho claims d invention 

cannot b» conBbor»d to Invoare an bywnWo atop vwhort the 
oooLrrent le combined win one or mom other ouch docu- 
ments, eucn enmbhatton being oovfoua to a parson sklaed 
Ift Ihe alt. 

document member of tha same patent family 



□ate ol the ectual completion oTtnainternslronal search 



19 January 1998 



Date of mailing of the Wamallono/ search 'Mol 

30/01/1998 



Name end mailing «ddn)M ol the ISA 

European Patent Office. P a Sfflfl Pstentlasn 2 
tsa. - 2280 HV Rljow^K 
TeL (*ai-70) 340-2040. Tx. 31 651 eponJ. 
Fajc K31-70I 340-3016 



Aulhorizsd off leer 



Clarkson, P 



FcfmPCT/T&V21C' Ueeond saeet) IJufy 1 «3 



(35) 



4#St2 000-502938 



7ny h-^-i/CD^ 

X 2074, /—7s ^7^7, * h — 
p— 7* p — K 24 
(72)^^^ x ho, 

02161, -a-Fy, ^^-/WhV^^ D — 
K 46 



